The purpose of this research is to examine the relationship among supply effort management, logistics capabilities, and supply chain management strategies on firm performance. A concept model was developed and subsequently five hypotheses were formulated. In order to empirically investigate the concept model, a nationwide survey of supply chain professionals within manufacturing firms was undertaken in India and data were collected. The concept model was tested using structural equation modeling. From the results of SEM analysis, it is found that SCM strategy is positively influenced by supply effort management and logistics capabilities. The overall firm performance is positively impacted by supply effort management, logistics capabilities, and SCM strategy. This study presents valid and reliable metrics that academicians as well as practitioners can use in measuring the supply effort management, logistics capabilities, SCM strategy, and firm performance. The investigated SEM model provides supply chain managers with a useful tool for evaluating and improving efficiency of their current managerial practices. Keywords: firm performance; logistics capabilities; supply chain management strategy; SCMS; supply effort management; structural equation model. and Iskanius, P. (2011) 'The impact of supply effort management, logistics capability, and supply chain management strategies on firm performance', Int. He is a seasoned sales manager who rendered services in reputed FMCG companies in India and also possesses expert knowledge in cross-functional areas like marketing metrics, brand management, retail, supply chain and media planning.
Introduction
The firm's strategy depends upon various aspects like the firm's behaviour, performance of the firm against its competitors, scope of business operation and determinants of success factors for the firm (Rumelt et al., 1994) . The supply chain management (SCM) strategies have become a contemporary component of a firm's strategy. The success of a firm depends upon its SCM practices and its related strategy Degraeve et al., 2000) . The globalisation of business has had a tremendous impact on the way companies operate and thus it requires the firms to: 1 integrate its partner within a supply chain context (Cooper et al., 1997) 2 integrate the global manufacturing with logistics capabilities (Bowersox and Closs, 1996) This study pays attention to the basic question of whether the SCM practices and logistics capabilities lead to an improvement in SCM strategies, which, in turn, results in an improvement of the firm's performance. As our objective is to answer this critical question, this research takes cues from the works of Kenneth et al. (2006) , Cho et al. (2008) , Wisner (2003) , and Lu and Yang (2006) . This research aims to build a theoretical model for the firm's performance based on context of SCM practices, logistics capabilities, and supply chain strategy. Data collected from a national sample of Indian manufacturers and supply chain professionals are used to assess the model using structural equation methodology. A review of the related literature was undertaken to formulate this research proposition. The methodology employed in this study is then presented. The results of scale assessment and the structural equation modeling were presented. The conclusion, limitation, implications for practicing managers and direction for future research were also discussed in this research paper.
2 Literature review and research propositions
Supply effort management
Earlier studies of SCM focused on various dimensions related to several tasks to manage the supply chain. The efforts to manage the supply chain involves various fundamental activities such as managing supplier relationship, supplier involvement in business process, emphasising quality on supplier selection, leaning the levels of supplier base and augmentation of the information. These tasks are efficiently handled by various organisations and further developed to manage the organisation's supply chain in an effective manner. We operationally define these efforts to manage the organisation's supply chain as supply effort management. Managing the supply chain efforts involves a deeper understanding of the boundary spanning roles performed by the business processing and value creation teams in the organisation. The supply effort management involves planning, implementation and regulating the overall functions related to supply chain, which induces the value creation process in the organisation as well. The tasks of supply effort management involves.
Supplier's long-term and strategic relationship
The relationship between the business networks has undergone a paradigm shift in today's business scenario. The business networks are based on the long-term relationship, and such relationships are strategically positioned for over time. The long-term perspective between the buyer and supplier increases the intensity of buyer-supplier coordination (Helper, 1991) . By developing long-term relationships in the business network, the suppliers will become a part of a well-managed supply chain, which will have an everlasting effect on the competitiveness of the entire supply chain . Moreover, a high degree of trust will be established through long-term relationships between the buyer and the supplier firms (Bensaou and Venkatraman, 1995) . A close relationship among the supply-chain partners leads to sharing of information, risks and rewards as well. Thus, the firms can fully rely on each other and further maintain a mutually beneficial relationship (Guimaraes et al., 2002; Cooper and Ellram, 1993; Landeros and Monczka, 1989) . Firms are increasingly relying on their suppliers to help them achieve a stronger competitive position, and such a strong position can be achieved only by developing a sustainable competitive advantage created through long-term relationships with their suppliers (Ganesan, 1994) . The close long-term working relationships based on trust form the basis of collaborative advantage (Kanter, 1994; Dyer, 2000) , which then leads a firm to manage the relationship strategically. Moreover, the firms that foster close, cooperative relationships with their suppliers have reported substantial revenue gains and cost savings (Landeros and Monczka, 1989; Cooper and Ellram, 1993) . Zeller and Gillis (1995) demonstrate that businesses can improve their competitiveness and meet their customer's needs by implementing a cooperative, long-term relationship with suppliers. Long-term cooperative relationships have been found to have a positive impact on a firm's competitiveness, especially when the level of uncertainty is relatively high in business situations (Noordewier et al., 1990) . The present-day competitiveness has brought a pattern of market-based evolution in SCM. Market orientation of SCM practices has resulted in superior performance in terms of cost, quality, and customer responsiveness (De Toni et al., 1994) . Thus, managing for long-term relationship is a major task for supply effort management.
Supplier involvement
Supplier involvement is one of the critical aspects of supply effort management. Supplier involvement is important for fundamental design of the product and its development process (Levy, 1997) . Tracey (1998) found that the supplier involvement enhances communication and provides avenues for coordinating activities between the suppliers. Effective supplier involvement improves the utility of technology, reduces supply chain costs, and shortens the order cycle (Morgan, 1997) . A higher level supplier involvement establishes a pattern of cooperation in continuous improvement efforts (Burt and Soukup, 1985; Cooper and Ellram, 1993; Epatko, 1994; Monczka and Trent, 1991) .
Selection of quality suppliers
The major focus of the literature on supplier selection is on the different aspects of quality as performance criteria for the selection of a supplier. Dickson (1966) states the important factors to be considered for supplier selection are meeting the requirements of quality standards, delivery time, and performance history. Supplier quality is a critical determinant of the overall product quality and costs, the overall quality performance, which helps supply chain managers to select right sources of supplies with due consideration of time, delivery, and price (Manoochehri, 1984; Treleven, 1987; Baxter et al., 1989) .
Keeping the levels of supplier base lean
Reduced (lean) supplier base is a unique characteristic of contemporary buyer-supplier relationship (Kekre et al., 1995) . With the limited number of suppliers, the firms can forge a close relationship contracting with a smaller number of dedicated suppliers (Kekre et al., 1995; Bozarth et al., 1998; Shin et al., 2000) . Supply base reduction policies are positively related to the buyer supplier product design relationship (De Toni et al., 1994) . Kale et al. (2000) argued that strategic purchasing contributes to the development of a supply effort management capability in which close working relationships are established with a limited number of suppliers. Stanley and Wisner (2001) observed that when limited number of suppliers are properly and selectively used, then the firms achieve better customer responsiveness and Carr and Pearson (1999) found that this practice enhanced the firm's financial performance. The study conducted by Guimaraes et al. (2002) proves that various companies have achieved substantial cost savings by reducing the number of suppliers in their supplier base and deepening the relationships with existing suppliers. Moreover, companies are found to gain significant benefits when they place a larger volume of business with a limited number of suppliers using long-term contracts (Helper and Sako, 1995; Krause and Ellram, 1997; Guimaraes et al., 2002) .
Companies are streamlining the number of suppliers to obtain competitive advantage (Vijayaraghavan and Raju, 2008) . Leaning the supplier base significantly reduces costs and constantly improves quality (Monczka et al., 1993) .
Communication
A study conducted by Newman and Rhee (1990) found that many problems related to products provided by suppliers were due to poor communication. Another study conducted by Galt and Dale (1991) also states that poor communication is often a fundamental weakness in the interface between a buying firm and its supplier that undermines the buying firm's efforts to achieve higher levels of supplier performance. In managing the supply relationship and its efforts, direct communication with suppliers is inevitable to solve problems (Levy, 1997) . Integrated interorganisational communication facilitates a closer relationship among the supply chain members in sharing information, risks and returns; moreover, it indirectly makes an amicable level of compactness among the networks, which promote a comforting level of long-term relationship (Guimaraes et al., 2002; Cooper and Ellram, 1993; Landeros and Monczka, 1989) . The different modes of communication platforms such as open source to informal channel pave the way for developing and leveraging the tacit knowledge among the channel partners, which enables the whole network to gain strategic advantage (Nonaka and Takeuchi, 1995) . By frequent communication, the firm and its suppliers can enhance their knowledge capabilities and their understating to solve the complex competitive issues by the way of developing innovative solutions. It is evident that the members in the supply chain form strategic alliances for sharing their business time and critical and sensitive information are more successful than others (Mohr and Spekman, 1994) . Frequent exchange of information on strategic and operational matters builds greater confidence and reduces dysfunctional conflict between partners (Dwyer et al., 1987; Anderson and Weitz, 1992) . If the firm and its suppliers share information and aim to go beyond the business boundaries like design, engineering, quality, materials procurement, and other defined functions between the buyer and the supplier firms, the performance of the supplier becomes superior (Carter and Miller, 1989) . Above all, effective communication improves the buying firm's performance (D'Amours et al., 1999; Walton and Marucheck, 1997) . Communication is an important factor for the development of supply management capabilities (Zollo et al., 2002) , supply chain relationships and strategy (Mohr and Sohi, 1995) . It is obvious that effective communication contributes to the development and maintenance of interorganisational routines that enhance a firm's capability for effectively managing strategic alliance (Zollo et al., 2002) .
Thus, all fundamental activities related to managing suppliers' relationship, supplier involvement in business processes, placing emphasis on quality during supplier selection, leaning the levels of supplier base and augmentation of the information are collectively called as supply effort management. Such management leads to the enhancement of SCM strategies and overall performance of the firm as well. Based on the abovementioned relationship, the following hypothesis is derived.
H1 Supply effort management activities are positively associated with SCMS.
H2 Supply effort management activities are positively associated with the firm's performance.
Logistics capabilities
Logistics literature is replete with examples of the effect of logistics capabilities and strategy. It has been found that logistics capability can make major contributions towards the achievement of superior performance and sustained competitive advantage. Olavarrieta and Ellinger (1997) cited that logistics capabilities established by superior firms are difficult to duplicate. Hayes and Pisano (1994) stated that a firm's logistics capability is perceived as one of the important parameters to exceed customer expectations and enhance market and financial performance. Hayes and Pisano (1994) identified five logistics capabilities as drivers to deliver superior value to the customers: cost, quality, flexibility, delivery and innovation. Morash et al. (1996) divided logistics capability into demand-oriented and supply-oriented capabilities. Fawcett and Fawcett (1995) state the following capabilities are essential to achieve optimal operational performance at a global level: delivery speed, quality service, flexibility, cost and innovation. Zhao et al. (2001) examined the effect of logistics capabilities on the firm's performance. They classified logistics capabilities as customer-focused capabilities and information-focused capabilities. The study indicated that customer-focused capabilities and information-focused capabilities respectively affect a firm performance directly and indirectly. The Michigan State University study (GLRT at Michigan State University, 1995) especially revealed how firms used logistics capability to achieve competitive superiority by consistently meeting customer expectations. This body of the research provides the framework for the current study by relating logistics capability to the firm's performance. This gives rise to our next hypothesis.
H3 Logistics capabilities of the firm are positively associated with SCMS.
H4 Logistics capabilities of the firm are positively associated with firm performance. Porter (1985) stressed in his early theories by presenting discussion of the value system (more commonly referred to as the supply chain at present) and its impact on competitive advantage. The early literature on supply chain contains studies related to SCM and firm's performance. Armistead and Mapes (1993) found that an increasing level of supply chain integration corresponded with increased manufacturing performance. SCM activities were primarily focused on the key process integration throughout the supply chain, which should ultimately lead to a balance between customer requirements and supply chain capabilities (Lummus and Alber, 1997) . Tyndall (1988) stated that the focus on opportunities for competitive advantage began shifting from inside the manufacturing plant to relationship with suppliers, and then to closer relationship with customers. Morgan (1997) identified that the firms in mid-1990s had embraced SCM philosophies and practices to achieve cost and time efficiency, taking the purchase and logistics function to a new level. Whereas, firms now use the advanced operational techniques and tools like EOQ, MRP, MRP II, JIT, TQM, and ERP systems as their SCM operational philosophy, which in turn translates into gaining competitive advantage. Bowersox and Closs (1996) , and Oliver and Delbridge (2002) have empirically proved the positive impact of SCMS on supply chain performance. A study conducted by Tan (2002) that involved senior supply chain and materials managers concluded that SCM practices positively impact a firm's performance. Wisner (2003) hypothesised SCM strategies as a positive predictor of the firm's performance. Wisner (2003) developed a 12-item scale that measures SCM strategies. The scale was utilised for further scale confirmation of this study. Green et al. (2006) found that there are positive links between SCM strategies and both marketing and financial performance of an organisation. SCM is described as a 'strategic level concept' (Stank et al., 2003) . Green et al. (2006) describes SCM is now a strategic tool to improve competitive position and a major concern for top-level management.
SCM strategies and firm's performance
The firm's performance has been stated in a variety of ways. Chow et al. (1994) have opined that the definition and measurement of performance is a challenging task for researchers because various organisations have several and frequently conflicting goals. They classified the measurement of firm performance into hard (objective) measures and soft (perceptual) measures. Venkatraman and Ramanujam (1986) have classified performance into financial performance and non-financial performance. Kaplan and Norton (1992) also suggested a 'balance scorecard' framework, which uses both financial and non-financial metrics to measure performance. Many studies have utilised different types of measures for arriving at a firm's performance in the context of SCM. In this study, the firm's performance is represented by five separate measures: financial performance, market performance, perceived product value, customer loyalty and overall competitive capabilities. Based on the theoretical justification and supporting empirical evidences, the next hypothesis is proposed.
H5 SCMS are positively associated with a firm's performance.
The conceptual framework and research process

Research gap and concept formulation
An integrated and comprehensive approach keeping all factors (supply effort management, logistics capabilities, SCMS and firm performance) as a single combined measure is rarely found in the literature. A logical integration of all such factors leads to formulation of the conceptual model and its hypothesis. Empirically investigating the concept model is the main purpose of the research and the formulated concepts model has not been tested previously and it has been found that testing the model is plausible research. The conceptual model is shown in Figure 1 . The details of the model are provided in Table 2 . The design of research method is as follows. 
Qualitative inquiry and item generation
A set of measurement items was initially developed based on previous literature in relation to supply chain practices and effort involved in managing the supply chain, logistics capability, supply chain strategies and firm performance. Initially, 12 items for supply effort management constructs were adopted from Choi and Hartley (1996) , Burt and Soukup (1985) , Cooper and Ellram (1993) , and Guimaraes et al. (2002) . Eleven items for logistics capability constructs were adopted from Morash et al. (1996) and Cho et al. (2008) . Twelve items for supply chain strategy construct were adopted from Wisner (2003) and ten survey items for the firm performance construct were adopted from Fynes and Voss (2002) , Zhang et al. (2006) , Byrne and Markhan (1991) , Heskett et al. (1994) , LaLonde et al. (1988) , McKee et al. (1989) and Slater and Narver (2000) .
An in-depth interview was used to uncover the various aspects involved in supply chain practices and efforts, logistics capability, supply chain strategies and firm performance. The respondents were recruited on a referral basis. Seven SCM faculty members and 22 managers from various cross-functional areas related to supply chain, logistics, procurement, commercial, trade, and quality of various manufacturing organisations participated in the in-depth interview. Interviewers were provided with a brief description of the goal of the in-depth interview and respondents were first asked to think about the effects of supply chain effort, logistics capabilities, supply chain strategy on firm performance based on the developed measurement items. The SCM faculty members and the professional managers were also involved to evaluate the items for content and face validity. The practicing managers and the faculty members were given the conceptual definition of supply effort management, logistics capability, SCMS and firm performance along with illustrative quotes and were instructed to retain items based on their representation of SCM domain and clarity of words. The items that were not clear, not representative of domain, or those were possibly open to misrepresentation or convey similar meaning were eliminated from the scale. The authors then reviewed the list of items after elimination and inconsistencies were resolved by discussion among subject matter experts. The resulting items pool contained 33 items, including nine items for supply effort management, eight items for logistics capabilities, ten items for SCM strategies and six items for firm performance. Later, the item pool was submitted to a multisample scale purification and validation process.
Scale purification and item analysis
The breath of theoretical content coverage by an item (subjectivity) and empirical considerations were also employed throughout the scale purification process. Scale purification is concerned with detailed item analysis, confirmatory factor analysis, unidimensionality measure, convergent and discriminant validity. A questionnaire was constructed incorporating the 33 items related to supply effort management (nine items), logistics capability (eight items), SCMS (ten items) and firm performance (six items). The sample frame was constructed mainly to target managers at higher levels in the organisation such as operations managers, supply chain professionals, logistics managers and quality managers from manufacturing companies. Respondents were contacted face-to-face, by telephone and e-mails. A total of 358 questionnaires were returned from all sources. Hair et al. (2006) state that supply effort management models containing five or fewer constructs, each with more than three items (observed variables), and with high item communalities (0.6 or higher), can be adequately estimated with a sample as small as 100 to 150. The measurement model for this research has four constructs, each with three or more observed items. The sample size of 358 is, therefore, considered adequate to support the structural equation analysis necessary to assess this causal model.
First, the corrected item-total subscale correlation was examined for each set of items representing various dimensions (supply effort management, logistics capability, SCMS, firm performance). Items not having a corrected item-total correlation above 0.50 were the candidates for deletion. After careful inspection of item content for domain representation, ten items having corrected item-total correlation of 0.50 and below were subsequently deleted (two items representing supply effort management, three items representing logistics capability, four items representing SCMS and one item representing firm performance). Second, the correlations for items with their hypothesised dimensions were later compared with the remaining dimensions. Items that did not have statistically higher correlation with the dimensions to which they were hypothesised to belong in comparison to other dimensions were subsequently deleted. This procedure resulted in deletion of two items from supply effort management, one item from logistics capabilities and two items from SCMSs, leaving a remaining items pool of 18 items for further analysis. The cronbach coefficient α values greater than or equal to 0.70 indicates sufficient scale or factor reliability (Garver and Mentzer, 1999) .
The cronbach α values for each of the scales exceeding the recommended values indicate sufficient reliability (Table 1) . The variance extracted for three factors are above 0.50 and for one factor is 0.41. As a whole, the factors are validated in the hypothesised model (Table 2) . 
Measurement model and validity
Unidimensionality of the supply effort management, logistics capabilities, SCMS and firm performance scales were assessed by using confirmatory factor analysis as recommended by Gerbing and Anderson (1988) . All the four latent construct scales yielded the goodness-of-fit index value is 0.89, which is close to 0.90. The value ≥ 0.90 (GFI) (Ahire et al., 1996) is a reasonably good fit. Non-normed-fit index (NNFI) and comparative-fit-index values ≥ 0.90 (Garver and Mentzer, 1999) , and the root mean square error of approximation (RMSEA) value between 0.05 and 0.08 (Garver and Mentzer, 1999) indicates sufficient unidimensionality. Convergent validity for all the four latent constructs scales was assessed using the normed-fit index coefficient as recommended by Ahire et al. (1996) , with values ≥ 0.9 indicating strong validity (Table 4 ). Further, evidence for convergent validity is shown by t-values for factor loads in the model, which are greater than 1.96 and are significant at p ≤ 0.05 (Table 2 ). Discriminant validity was tested by modifying this model such that the correlations between the factors were set to 1. Chi-square value for this modified model was (Fornell and Larcker, 1981) . (Table. 2). The outcome of structure model shows that all the path coefficient values are positive; all the t-value of the variables are statistically significant. Thus, the structure model supports all the five hypotheses of the proposed model (Table 3 and Figure 2 ). For the structural portion of the model, a reasonable fit of the model is achieved based on recommended values of fit indices ( CFI is equal to 0.98 indicates strong fit. 
Discussion of the result and conclusions
This research is designed to investigate the association of firm performance with the supply chain and logistics context. The theorised model fits data well and supports all the five hypotheses. The results strongly indicate that the firm performance is influenced by SCM strategies that in turn are influenced by supply chain effort management and logistics capabilities as well. Moreover, this research studies the direct effect and indirect effect of SCMS, supply chain effort management and logistics capabilities on the firm's performance. Thus, the result designates that a SCM strategy mediates the link between supply effort management, logistics capability and firm performance. Managers of manufacturing sectors need to concentrate and deploy their managerial efforts in SCM activities across the cross-functional areas such as business partnering relationship management, enforcing lean aspect in business model and bringing quality across firm. Successful adaptation of SCM strategies depends on both the tasks related to how managers execute the core activities of supply chain and how companies develop their logistics capabilities. Managers should consider the implications for the overall SCM strategies when making decisions related to two aspects: 1 managing the supply chain (supplier selection, supplier relationship, supplier integration, frequent communication with suppliers) 2 logistics capabilities (pre and post sales services, market coverage, prompt delivery, and low cost distribution).
The theoretical proposition is that success of the SCM strategy depends on the success of efforts made in managing the supply chain efforts and logistics capabilities at the functional level. Moreover, the firm performance depends on how the SCMSs are formulated and executed. This overall result is consistent with previous findings by Carr and Pearson (1999) , and Chen et al. (2004) who have confirmed that supplier effort management has a positive effect on business performance. This study has reconfirmed (Carr and Pearson, 1999) argument that if firms make an investment (in-terms of time and effort) in building their relationships with their suppliers, firm's can see an improvement in their own financial performance. This overall result is consistent with previous findings (Baxter et al., 1989; Lin et al., 2005; Monczka et al., 1993) .
To conclude, this paper provides a comprehensive review of the SCM literature, and fills a very crucial gap in the body of SCM literature with respect to the interrelationship between: a supplier effort management b logistics capability c SCMS d firm performance via the use of conceptual theory building to develop theoretically-based propositions, which are then empirically validated.
Although the purpose of the study was accomplished, several limitations of the study should be noted for further research. First, the study narrowly focused on functional managers working in manufacturing firms in the domains of supply chain, logistics, operations and finance. Corporate level strategic managers can be included in the survey list. Second, the survey is confined to manufacturing firms only and can be extended to service industry also. Third, the supply effort management, logistics capabilities and SCM strategic initiatives will differ from firm to firm in various aspects like a firm's competitive nature, its competitive position, size, structure and content. So, customised research is needed for each industry and the results can be compared between industries.
